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PRE-TRANSFER SYSTEM IN AN IMAGE level by the light emitted to the toner prior to the pre-transfer 

FORMING APPARATUS operation, thereby decreasing the engagement force of the 

n Aiu nc bdiaditv toncr and mcrcasin g mc transfer efficiency. At this time, the 

Uf mURI IT light cmilted from a lighl cmitting diodc («LED M ) in the PTL 

This application makes reference to, incorporates the 5 * focuse<J DV a convex lens in a dot pattern on the surface 

same herein, and claims all benefits accruing under 35 of ^ P notosensitive drum. 

U.S.C. §119 from an application PRE-TRANSFER SYS- In such a conventional pre-transfer system of the image 

TEM IN AN IMAGE FORMING APPARATUS for earlier forming apparatus, however, the following problems arise, 

filed in the Korean Industrial Property Office on Jul 8, 1999 When the PTL is activated in order to increase the potential 
and there duly assigned Serial No. 27484A999. 10 of the toner to a value near the ground level at the down- 
stream of the recording paper, since the light emitted from 

BACKGROUND OF THE INVENTION the PTL passes through a separate medium, that is, the 

1. Field of the Invention printing paper, before it is scanned to a focus position with 
Th* ni^^n. i » * . „ respect to the photosensitive drum set initially, the light may 

an taa£fo£Z ^2f! A * F^tesy*"* of « be refracted or spread due to the medium, thereby resulting 

ore^fer^Z, Paruculariy. to a in a decrease of the light inteosity or a dispersion of light dZ 

o7T^17Z ZlZ^TlT m% ^ CaplWc to In thS case, the intensityVf Ught is reduced. 

u-arSeS^nt^^L"!.^ P ^ ? ^ P^rly, since the Ught emitted from the FTL must pass 

Srs to^l fl ,h ^ P ^ Prm i throu e h ^ medium ' ,he %»>t intensity decreases and the 
S^^^^.^^^ 20 ^efficiency is very poor. 

2. Description of me Related Art ^T.t^^^XX^, 
in general, an image forming apparatus employing an resistance and texture pattern, of the recording paper, the 

electrophotographic developing technique such as a amount of light needs to be varied depending on the kind of 
facsimile, printer or complex machine incorporating mul- 25 recordmgpar^r.TTierefore.smcetnekindof recording paper 

tiple features, includes a pick-up roller, an electrification should be identified and the light amount should be con- 

ro Ucr, a photosensiUve drum, a transfer roller, a developing trolled on a case by case basis according to the kind of the 

roller, a supply roller, a fixer and a laser scan unit ("LSU *) paper identified, additional sensors and a high performance 

for printing certain print data onto a print paper. central processing unit are required. 

In me printing process, the electrification roller electrifies 30 la addition, since the PTL is placed downstream of the 

uniformly the ^photosensitive substance coaled on the exter- delivering path of the recording paper, the PTL should be 

nai surtace ot the photosensiUve drum while routing, and located adjacent to the photosensitive drum so as to enhance 

Uic light generated from the LSU forms an electrostatic the transmission rate of the light. In this case, since the 

latent image to be printed on the electrified photosensitive scanning width of the light emitted from the light emitting 

drum Then, a voltage difference is generated between the diode in the PTL is narrow, a plurality of light emitting 

supply roller to which a higher supply voltage is applied and diodes is required, thereby resulting in a complicated struc- 

the developing roller to which a lower voltage is applied. ture of the pre-transfer system. 

develonin/mller k cmt*A «n th* iL^u^i^ • 40 fitted to the paper and then reaches the surface of the 

Jc^t^^ P^^ 

visible image. Hie high voltage of the transfer roller u^ns- & ° m 7[V ? DW * lcns * 0lde '. to P"™* * 

fe« the visile imaged ^^ESSZ ^^^^T ^ "* 

of the photosensitive drum to the delivered recording paper. '1^1^ t ^ T 

The visible image transferred to the recording pa^is fixed 45 Zv J? ^ * fo ^^memoa\ since the area reached by 

on the recording paper by the high icm^tnT^t T^?- V ?7i J° nUmbcr f ofl « hl cmitlm S 

pressure of a heat&er and a plessmgro^ ** mUSt 10 P^^nsfer system is increased, 

the fixer, thereby completing the printing process. SUMMARY OF THE INVENTION 

At this time, the above-described supply, developing, tt ... r • . 
transfer and electrification voltages are continuously applied " ^ forc ' * n . of ** P^ 01 invention to 
to the supply roller, the developing roller, the transfer roUer P * " imprOVed ima S c formm S W^tus. 
and the electrification roller, respectively, until the printing A further object of the invention is to provide an improved 
process is completed. In addition, the heating roller in the pre-transfer system of an image forming apparatus, 
fixer is maintained in the tumed-on state until the printing 5S A further object of the invention is to provide a pre- 
process is completed. transfer system of an image forming apparatus wherein the 

On the other hand, the PTL is installed between the claritv of mc ima 6 c and thc transfer efficiency is enhanced, 

developing roller and the transfer roller. Light of 650 nm A ^ further object of the invention is to provide a 

wavelength generated at the PTL is scanned onto the surface pre-transfer system of an image forming apparatus allowing 

of the photosensitive drum to lower the potential of the toner 60 casv installation of the pre-transfer lamp, 

coated on the photosensitive drum, thereby decreasing the Another object of the invention is to provide a pre-transfer 

engagement force of the toner to the photosensitive drum system which is simpler in structure, 

and enhancing the transfer efficiency. Yc t another object of the invention is to provide a pre- 

That is, the conventional PTL is located downstream of transfer system which does not require variation of the 

the paper delivering path in the image forming apparatus, 65 pre-transfer light depending on the kind of recording paper, 

and the potential of the toner coated on the surface of the Still another object of the invention is to provide a 

photosensitive drum is increased to a value near the ground pre-transfer system of an image forming apparatus which 
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achieves * high pre-transfer efficiency with the use of few as the same becomes better understood by reference to the 

light emitung diodes. following detailed description, when considered in conjunc- 

Thc present invention is employed in an image forming tion with the accompanying drawings, in which like refer- 

apparatus including an electrification roller electrifying a ence symbols indicate the same or similar components, 
surface of a photosensitive drum, a laser scan unit ( W LSU") 5 wherein: 

forming an electrostatic latent image on the surface of the - . . , . . . 
photosensitive drum, a developing machine making the . ,G * 1 schcn » l,caU y &o** a conventional image form- 
electrostatic latent image visible, a pre-transfer lamp mg apparatus cl »ploytog a electrophotographic developing 
CFIL") reducing the potential of the toner coated on the K** 0 ^ 

photosensitive drum, a transfer roller transferring the image ^G. 2 is a detailed view showing a main part in FIG. 1. 
to arecording paper, and a fixer fixing the image transferred 10 FIG. 3 schematically shows a pre-transfer system of an 

to the recording paper. image forming apparatus in accordance with a first embodi- 

In the present invention, there are provided the following ment of the present invention; 

ESJSS STigK^lif ^ 3 ^•4is.pe R pcC i vcv i cwshowin g a I nainp„tiaFIG. 

reflected by a reflection mirror to reach the photosensitive 15 * 

drum. * FIG. 5 schematically shows a pre-transfer system of an 

Second, the PTL is placed at position spaced apart from imagp formin g apparatus in accordance with a second 

the photosensitive drum, and a hollow guide member is embodiment of the present invention, 

provided between the PTL and the photosensitive drum, the FIG. 6 is a detailed view of FIG. 5. 
guide member guiding the light emitted from the PTL to the 20 

photosensitive drum. DETAILED DESCRIPTION OF THE 

In accordance with one aspect of the present invention, PREFERRED EMBODIMENTS 

^LHtoKlt^X^™ $ ^delivering path of the Timing now to the drawings, the general image forming 

srpoSof t?^r^%^^ g: „ rr*i^ 

emitted from the PTL in the scanning direction of die *. ^ 1 2 : HG 1 sdieiIW a 

photosensitive drum and, at thelame tLe collecting the ^ fonning ^ employing a efectro- 

light in a direction perpendicular to the scanning direction; Ptotographic developing technique. FIG. 2 is a detailed 
and a guide member is disposed at an angle with respect to V1CW sbowin g a main P** m mG 1 
the lens and the photosensitive drum, the guide member 30 ^ & encral image forming apparatus includes a pick-up 
guiding the light spread and collected by the lens to the rolkr 1W > an electrification roller 102, a photosensitive 
surface of the photosensitive drum. drum 103, a transfer roller 104, a developing roller 105, a 

Preferably, the PTL is placed in a direction perpendicular su PP ! y roUer 106 » a 6x01 107 a lascr scan unit ("LSU") 
to the delivering path of the paper. Further, the lens is formed 1W for Panting certain print data onto a print paper, 
as a unit, and has a flat face for causing the incident light 35 In the printing process, the electrification roller 102 
emitted from the PTL to be refracted as a parallel light, and electrifies uniformly the photosensitive substance coated on 
a semicircular cross-section face opposite to the flat face for mc external surface of the photosensitive drum 103 while 
causing the light to be spread in the scanning direction and, rotating, and the light generated from LSU 108 forms an 
at the same time, be collected in a direction perpendicular to electrostatic latent image to be printed on the electrified 
the scanning direction, the lens extending in the scanning 40 photosensitive drum 103. Then, there is generated a voltage 
direction. Preferably, the guide member is a reflection mir- difference between the supply roller 106 to which a higher 
*or. supply voltage is applied and the developing roller 105 to 

In accordance with another aspect of the present which a lower voltage is applied. Therefore, negative 
invention, the PTL is placed upstream of the delivering path charges move from the supply roller 106 to the developing 
of the recording paper, and a light guide member is disposed 45 roUer 105 * In this way, toner supplied to the developing 
between the PT1, and the photosensitive drum, the light roUcr 105 ^ coated on the electrostatic latent image formed 
guide member guiding the light emitted from the PTL to the 0Q the surface of the photosensitive drum 104 to form a 
surface of the photosensitive drum, spreading the light in the visible image. The high voltage of transfer roller 104 trans- 
scanning direction and, at the same time, collecting the light fcrs *c visible image formed by the toner coated the surface 
in a direction perpendicular to the scanning direction. 50 °* the photosensitive drum 103 to the delivered recording 
Preferably, the PTL is placed parallel to the paper with a paper 109. The visible image transferred to the recording 
light emitting face of the PTL disposed opposite to the P aDcr 105 » °n the recording paper 109 by the high 
photosensitive drum. temperature and high pressure of a heating roller 110 and a 

The light guide member is formed as a unit, and has both P ressin g roller 111 provided in the fixer 107, thereby corn- 
end faces of a semicircular cross-section shape, one end face 55 P let ing the printing process. 

being opposite to the PTL for receiving and spreading the At this time, the above-described supply, developing, 
light emitted from the PTL and the other face being opposite transfer and electrification voltages are continuously applied 
to the photosensitive drum for spreading the light in the to the supply roller 106, the developing roller 105, the 
scanning direction and, at the same time, collecting the light transfer roller 104 and the electrification roller 102, 
in a direction perpendicular to the scanning direction, the 60 respectively, until the printing process is completed. In 
light guide member extending in the scanning direction. addition, the heating roller 110 in the fixer 107 is maintained 
Preferably, the light guide member is made of a plastic ™ lnc turned-on state until the printing process is completed, 
material and its inside is empty. On the other hand, as shown in FIG. 2, the PTL 112 is 

BRIEF DESCRIPTION OF THE DRAWINGS « ^J*^^" J 6 ^°P in S roll f r 10 * and mc ***** 

65 roller 104. The hght of 650 nm wavelength generated at the 

Amore complete appreciation of the invention, and many PTL 112 is scanned onto the surface of the photosensitive 

of the attendant advantages thereof, will be readily apparent drum 103 to lower the potential of the toner coated on the 
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photosensitive drum 103, thereby decreasing the engage- direction is not required, and the present invention yields a 

ment force of the toner to the photosensitive drum 103 and good pre-transfer efficiency with only a few LEDs 204. That 

enhancing the transfer efficiency. is, since the spreading range of the light emitted from LED 

That is, the conventional PTL 112 is located downstream 204 is about 80 degrees, the optimal pre-transfer efficiency 
of the paper delivering path in the image forming apparatus, 5 can be obtained with a minimum number of LEDs 204 by 

and the potential of the toner coated on the surface of the properly adjusting the distance between LED 204 and the 

photosensitive drum 103 is increased to a value near ground tens 205. Typically, although there may be some differences 

level by the ligjit emitted to the toner prior to the pre-transfer depending on the kind of image forming apparatus, about 18 

operation, thereby decreasing the engagement force of the LEDs are required for a conventional image forming appa- 
toner and increasing toe traiisfer effi io ratus to perform a pre-transfer operation, whereas in the 

light emitted from a light emitting diode ("LED") 113 in the image forming apparatus according to the present invention, 

PTL 112 is focused by a convex lens 114 in a dot pattern on * sufficient pre-transfer effect can be obtained with about 

the surface of the photosensitive drum 103. three LEDs 204. 

Apreferred embodiment of the present invention will now Further, since the light emitted from LED 204 is refracted 
be described with reference to the accompanying drawings. 15 at * refraction angle and then focused onto photosensitive 

It should be noted that like reference numerals indicate like drum 202, the installation angle of PTL 201 may be almost 

components in the drawings. Although specific components unrestricted by properly adjusting the angle of reflection 

of the circuit are exemplified herein, it will be apparent to mirror 205. Therefore, the installation of PTL 201 becomes 

those skilled in the art that it is not intended to limit the convenient 

present invention, and that the present invention may be 20 FIG. 5 schematically shows a pre-transfer system of an 

practiced without the specific components. image forming apparatus in accordance with the second 

FIG. 3 schematically shows a pre-transfer system of an embodiment of the present invention; and FIG. 6 is a 

image forming apparatus in accordance with a first embodi- detailed view of FIG. 5. Referring to FIGS. 5 and 6, a PTL 

ment of the present invention; and FIG. 4 is a perspective 301 is installed in a vertical direction upstream of the 

view showing a main part in FIG. 3. Referring to FIGS. 3 delivering path 320 of a sheet of paper sufficiently spaced 

and 4, a pre-transfer lamp 201 is installed in a vertical from both a photosensitive drum 302 and a transfer roller 

direction upstream of the delivering path 220 of a sheet of 303, with each light emitting portion of at least one LED 304 

paper sufficiently spaced from both a photosensitive drum facing the paper. 

202 and a transfer roUer 203, with each light emitting On the other hand, PTL 301 includes at least one LED 
portion of at least one light emitting diode ("LED") 204 30 304, a light guide member 305 for spreading the light 
facing the paper That is, pre-transfer lamp 201 of the emitted from at least one LED 304 in the scanning direction 
invention is installed on the same side of the paper path 220 to photosensitive drum 302 while, at the sametime, collect- 
as photosensihve drum 202, upstream of where the paper is ing the light in a direction perpendicular to the scanning 
delivered to the mp between transfer roller 203 and photo- direction, and directing the light toward the surface of 
sensitive drum 202. 35 photosensitive drum 302. 

TS^Jt^^ 7"?"*? a * 0DC LED The light guide member 305, which is formed as a unit, 

for spreading the tight emitted from LED 204 extends in the scanning direction of the photosensitive drum 

in the scanning curection toward photosensitive drum 202 and has a semicircular shape at both ends, that is, the ends 

^JL^a *T ^ pectin? ^ ™ » toecMon „ opposite to LED 304 and the photosensitive drum 304, 

S ^ the scannmg direction^ and a reflecting respectively. Further, the light guide member is empty inside 

S^ow/rH ^ S * e *? h t?K«* **\ collected by for guiding the tight emihed from LED 304 Zugh the 

lens 205 toward the surface of photosensitive drum 202. inside toward photosensitive drum 302. Therefore, the light 

Lens 205, which is formed as a unit, has a flat face path is spread in the scanning direction so as to receive the 

opposite to LED 204 and a semicircular cross-section face 4S light spread at the angle 9, which may be approximately 80°, 

opposite to the flat face, lens 205 extending in the scanning from each of LEDs 304, and light guide 305 spreads the light 

direction. That is, the lens is semi-cylindrical on the face and, at the same time, collects the light in a direction 

?c^«>i lbe flat face " s P cdficaUv > me kg* 31 emitted from perpendicular to the scanning direction at the end opposite 

LED 204 reaches the fiat face of lens 205 and is refracted so to photosensitive drum 302. That is, when the light emitted 

as to be a parallel light which is, in turn, collected when so from LED 304 enters lignt guide member 305, the incident 

passing through the semicircular portion of lens 205. In tight is spread in the scanning direction by the light path of 

other words, the configuration of the lens, which is semi- light guide member 305, and is then guided toward photo- 

cn-cular and perpendicular to the scanning direction, and sensitive drum 302. The light guided by light guide member 

which is elongate in the scanning direction, spreads the light 305 is collected by the lens shape of light guide member 305 

passing through lens 205 in the scanning direction. At this 55 in the direction perpendicular to the scanning direction, and 

time, by adjusting the distance between lens 205 and LED is emitted in a line or band pattern to photosensitive drum 

204, the refraction rate or focal length of lens 205, and the 302. 

^Z^Z^^SS ? h °T^™ T 202 ' Furthcr > sincc transmitting light guide member 

* P 2S ™l * TOU ^f m a d " BC * m directly reaches the surface of photosensitive drum 302 

S^i^^' f b ^ mCS 3 60 With0ul lh ™S h ™y medium, a sufficient 

drum ^2 g ° D ph0l0SCQSUlVC amount of light which is required in the pre-transfer opera- 

„ * tion is ensured. Therefore, it is not required to collect the 

Hirtner since the hght passing through lens 205 directly tight in the scanning direction, thereby obtaining a good 

reaches the surface of photosensitive drum 202 without pre-transfer efficiency with only a few LEDs 304. That is, 

passing through a separate medium, a sufficient amount of 65 since the spread range of tight emitted from LED 304 is 

hght which is required in the pre-transfer operation is about 80 degrees, the optimal pre-transfer efficiency can be 

ensured. Therefore, collection of the light in the scanning obtained with a minimum number of LEDs 304 by properly 



